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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell, particularly a 
direct methanol fuel cell capable of solving an accompanying 
crossover problem to realize high output, and of immediately 
following the output variation while a fuel cell is fed with a liquid fuel 
directly to an anode, particularly a direct methanol fuel cell. 
SOLUTION: As a result of analyzing a cause of the crossover 
problem, it is found that a high-concentration fuel can be fed 
without causing the crossover by employing a feed structure for fuel 
and water capable of avoiding a condition where the surface of the 
anode is always wet. This fuel cell includes the anode, a cathode 
and an electrolyte interposed between them. The fuel cell is 
characteristically provided with a means for feeding the fuel and _ 
water in the form of a liquid phase to the surface of the anode 
without bringing a storage solution including the fuel into contact 
with the anode. 2 

1 
3 



LEGAL STATUS 

[Date of request for examination] 1 6.03.2005 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAARUa4.UDA41 5331 880.. 



2006/04/26 



U9)B*@f$fFfr (J P) 



(A) 



(II) 



#H2003-331880 

(P 2003-331880 A) 
(WAfflB ¥Jj£l5fJMU!21B(2003.U.2l) 



(5l)Int.Cl. 7 
H01M 8/04 



8/02 



F I 

H01M 8/04 



8/02 



r-73-K 
L 5H026 
P 5H027 
Y 
E 



(201 
(22)ttJ«B 



#S2002 - 1 35099 ( P 2002 - 1 35099) 



^14^ 5^10 0(2002. 5. 10) 



(71)tti^A 396020800 

anmm mm $t 
mmmm tow m 

^mWl#rtj*eKA*lU*HT 1-32-4 
(74)tt3A 100087631 

#a± sib «b? (ni£) 

F^— A(#^-) 5H026 AA08 CC03 CV02 

5H027 AA08 KK25 KK52 MM09 



(54) mw<D%,m mnmm&.zt*<D5£m.jj& 



(57) imw 

atHLfc. *«M»4. 7/-K. AV-FRtfcn^f: 
&ft3njfc«*K££Oj»tt*}l&T*o-r\ K7/-H 




( 2 ) 

1 

tj- h. #y-KRtfcm£ic&j$;* 

[fS*«2] ^E7/-h*»^®fC^R^7K$:^ 

te. 10 
0»&-r*^&*«. i»*tf*€!iiiLTfl«r*ctffl 
[§m?js4] mc7y-h # o*ia»c*is»R«3tc**ffi 

[W*JS5] HK. *R*4R 7" y-K ©affiled 
fcEttwflSIWMl. 20 

7 ] MaE*8»*«^ * / -)iT'$>z mmm i ~ 

[11**8] IS*«l~7©«r>rtl^-«lClE*©«S 
y- F*H##KfiiHL&^«©«tt£*«. Sl$£f©# 

im^.m9] WE«i&iSiis*^.aai»*«8»caE«o 

CH 3 OH + H 2 0-CO ; 

) 

fci&rottjjsiStUT*^* 1 *:*^*^*. <i) SCtcJ: 
n«. y*y-;u l ^ic*fbT7K l ftT&R&lz&m 

t&>U (l) £T?£tfUfc:/n h>#«#KI»+£;&y 

J&OJlciH 1 ©^^. SSKttTV-Kflia^&BT 40 

[0004] coHisi?ftt5fc». m+uimtm 

¥1 1 -2 6 0 0 5. #12 0 0 2-8 3 6 1 2^) . 50 



4$H3 2 003-331880 
2 

-am** 9 tie*©***. 

im&m 1 1 ] «*fi*«#i»»6ic»±*©«<ejMi{c 
-r^w** i o kk*©**. 

IitS12] 5S«*jfc»*«£Ktt. 
ih©. *©*-^tti^-r4W** 1 OXttl llcK*©* 
ft. 

[0 0 0 1] 

mm*? /-Ammmmmizm^. ^ommizit. ?n 

[0 0 0 2] 

[^*<ott«] mm*?y-)immmmm cdmfo 
ititmmi&m. i2oo Tiite-r-5%®SBT- 

k. ^^y-jvmn^mmry-^izmf^-r^tzsf}, t 

;i/3-;i/^5***Bt0a-rfc«>O3kH«**3FBt& 
^OffliffttdtftTSS. 

a. 

[0 0 0 3] :<0t«O7;-h'T^i'7-MSftS 

+ 6H* + 6e" (1 

12 0 0 1 -9 3 5 4 1) „ L*>U SvfBT"©i§5zgS8* 
7 y - £T*©P$|!fj£g Lfc 0 -T^l?©^ 

7y-KJcw«tt©^att*MsfiH*» 

Jf3g2ttT^-5 08S2 0 0 0- 5 0 2 2 0 5) 
[0 0 0 5] 



( 3 ) 

3 

[0 0 0 6] 

m&T'gzzt&pLmi,. *&wz$ci$.2-&tz. bps. 
*5twit. ^v-KRtfcn^ic&j^n/c 

tt*K£dtt»*MtMJT*oT, »7y-HlC«»*d 10 
[0 o o 7] a#o«s»*«itt. *m±**e>tiL&#M 

/5WiLl\ 30 
[0 0 0 8] ^£*££^&LT-^«{«&# 

flours, aitgg -r >*s> 

i7h7'J/^7F (fcfxy^it -y— v;p^SC& 40 

SfflW^R?>VX«7K»^^7 y - HS®ic#t$&T^> 
»a«*R**S#M&T*££ Soffit U Mlc^ttft&W 

[0 0 0 9] C©Ty-K©«B5lC*8»&tf***«tt 



$#IHI2 003-331880 
4 

ffiftlflt«HH-W^f«>. 7-y-K*ffi©*8»t*OJt* 
*«Hi-t>-y— «Sffll>Tff 5CtjJ«Tt6. MIC, M 
«RICJ6 UTjgei&Jt^tSSSTT y — K lc«iSi&-r-& C 
[0 0 10] ±K©^fft#»©*IM5Mttii& 

86© J: SC. 7y-H«B#*J=HiHT*fi0>»S»i* 

[ooii] mic. co«t5«c*ffi*ffl^ac:tk:J: 

o. ^s<t$n«.%Mic^CTji«^ffi©^t7K^ 

ka y 5/ r * c t ic «t o T«jSffi^jea-r & c <t ^x-e 
[0012] «<sf*«i*©ffjfr*»^tc»4. m 
»»««*fl:-r*. cn^i»ih-r^.fci*ic. *®*.$7/ 

-Klc^r-Si. 7y-h'SSIli'nxt-A-©jg 
5. 5S«£±»**^Ktt. *»0«K&S±j&. *©* 

»ff-r*»6icttM5fit*ojt**— jeiaiatic-rntij: 

[0013] w&\%. t j— Y^mzm.^<r>wSi\z 
mm&zf*.&mii&?ni$&m\zi£mtsnz&, mmRV 
zk&Ty-KwsBici^— \zi&m-rz>izii!><Dm%ttffiM 



( 4 ) 

5 

uxtt, c i~C4ST<o(£iS7JU=i-;u. yu=3-;u 

x-^-jk y;?y-Jk x^y-;i/. l -yn/ty- 
;k 2-^p/ty-;u. i -^y-ju. 2$*y*y- io 
Jk 3$y*y-Jk if 1/>1"J3-Jk ->*x3^k> 
-Jl/fc £ £/f) CI <h#T-£ y y — JU*>< 

iff* Ki^ens. 

[0 0 14] 

Wtittjy-H 2. . *y-F 

3&.zfz.nt>izmmznfz.m»m.Mnmi a^^o. t 
y-F2±ic«. flssxrx**^— ttt«s**fcae>o 20 

T*s»t*©^— tt*»w««nT«r»n«, c©«*mr*m- 

ttftfft4 (Ell) CJ:00H&bTfc«fc<r»U JS^tTK 
i £S'J* ic 2 ooMfS <«S»#M&¥I§I: 9 1 
RIO. 12) KiJ:oaAK«lftLTt)J:H. -£©i* 
#<fc*£©JtT#J&T*«^K:ttfl&#©*ffiT«fc<. Z. 

-So col»ft»ft9i*ftftf8:l OXttflmt* 
©iE£tt©0»&^&4K:J:9. *B*4£*ttRjesnfcit 

mx.zfmffemm-zT y - f 2 xtttttttt*MftjR« 7 ±ic 

{W&£n&. d©«t5«c«»*ft»CJ:0. 7V-K©« 

am ©{fc*&j$g »s n* &m t mm ctu 

-F7±T^DX*-/\*-£|ftjLkT£C<fc;$n?£. 

[0015] alcXnottmMieDWOfittlftH 3 ICS; 40 
T. £©«***» 2 Ott. a-yht* (ME A) 

&ii (0 3t*[i3ffl) mmzn-zfco. sxi^t^ 

I17/-K (ffi&S) 12. *y-F (££(«) 14R 

0. SIC. 7V-F1 2»Ctt*#«ftiftiK«l l*t» 
L. ay-Fl 4 lcia£^SitS& 1 5iJ«atSJ:5l:S* 
ntU5. IKS^izKttSSfsMZ^l 6 »c»J 
^lcK=j@E^nT*5 0. CM6li«»*9W6fai7i>6 
»J*lcx7^vv^S^UT«fle«Pf»iR«l llc{«& 
Sn. MMBft (S«Ett:ttf4ftiR« 1 HC<fc 50 



4$B8 2 003-331880 
6 

0. ffi-£IC7/- F 1 2S®lCi$— lCffi«L-T^T#S 
[0 0 16] #%^©i£f*m?&©8'J©<i«£@4lC7K 

-r. coimj6 2oit ±iEa4cofi«^f®te^e5c^L 

7 £tt<hoic£ t»it ! b©T-ib-5. 

t^lll 3K:4»©7V-F (ttftS) 12t*V- 

F 1 4^1MiSli 3£J*tr«fc5lclE£ 

^tLT. -€-©±T«C2ttE*nfc«Jfi&LTl»4. 

±Etm*»c«5»t*tt«»*tt*6#ai 7 

— F 1 2^MICJ§— iCi£»$n£. fciJ. 8 0©t^3. 
[0 0 17] *%lJli©j|fttt«tt©$£BiJ©fiitt&BI6lC 

m$km<D±.)i<3--y h 2 uwesn. Bt?yxttM?ijic& 
gsnti^. -fe^rLx-y f 2 1 ©flSitsH7 ic^-r. 

I»2 4i*2 5«jS^*n«»*tt»&^a2 6ICk 
9. *m£*©8*«2 7£LTR«tt©*Wt«2tt(: 
3 0©F*3S»cnJc##tt^tl-5. £©l*)SICtt-trJkXX-.y 
h 2 1 COT y— F 3 2*«gttJ-r-5*V F_hlC 

n*> izmi&ntiitmfcmmzT y- f ic^-ic^-msn 

[0 0 18] 

[%^©^] #igi*i©«***«itt. 
s. hp-6. j«iBit©«^*«jfti[7y-Fic«i&*n*fc 

MIC iS5JR««»*««lteSn#*©T?. iswa^^ 
0ffitCi*«Tt5. Sfc. tS^tTK^jStettffllcjcSU 

TigWcCit^xTy- Fictt^$ns©T'. ^st^tua 
^B>ict>jgisixs-5 (0ija«. y-h/ty=i>©^ffl ; E 
-F/X'J-y^e-F ; 8*jjr€iS©mrE-F/h-? 

t-F) . SIC. ^tgg^^ffl-r-5fc©TI4/<tU/c©. 
[0 0 19] 

[ute^ij] hm^ji 

Ttim<Dy-(]/i7b*9s-)i'mmmto (H-TEct 
s) <Dmmmm&# (mea> si&otHLT. ai©i 

^icefeitLfco fiP^. 7/- F±ICP?£ 2mm<7>G4 ! % 
#7X7-fW-^ffSt. ^W^!K±©fc©lc^ 

-h7>ffATl9T, ¥tJI/iLT, tSS^lCffl^fc. 
COD-tJl/C^Ty- KSftAV- FSgT^^ft^tfSd 
<M)\,l\J7>9v V : »«IttSHA3 0 1 ) IC 
»«ELfc. ->'J>v (^BTttS«m : KDS) IC. y^y 
-)V : 7K^3 0 : 7 0 ©{fcfStt (y^y-Jl/lgffi7. 4 



( 5 ) 

7 

±^iALt. mxnm (i) £— ^iclt. ^px=i-- 
#e>. cc^ii^^tstT. Sisai^ (i xv) 

75^CttJti-*t#»ffilI (V) ZmMLtz. $&. ©dlt 
tt£g{t$ttT^©Bf *©?#«=> n7c@ffi£:7"D y h U 
7c. -^©igr^B 8 IC^-r. »JEOit«fi!«l 

[0 0 2 0] SWIJ2 

£tgm tmc-kjvtmm&m^x* **;-)vl*o> io 

S^Jt^ (fls«lt) £4 5 : 5 5 <**y-*«gEl 1 

*Ml-fc;l/©*«E-*EE«rtt*M£Ufc. WiSi*€H8 
tC^-T. **M«C4i^Tt)»SBOtt«« 1 * 2 S±0 

* «ss - *a »tt7S««si s tut. 

[0 0 2 1] Jt^fflJl 

«ffl§ittii«jt# (me a) «aas-a-*"*©*£jBn 

T. 0. 5~1 0M©iBffi©y^y— JMcJgjfc^fflL 

W-jfflSfi iiJfrrwxjry h) &m^TfflfeLlto ffl^ 
fc*MI©ia«H 9 KSSU SiJ«^*^0 1 0 
"T. ^^y-;i/jg«^0. 5M^6 5MST11 its© 

[0 0 2 2] jti£flJ2 
i£t*l2D. «toflK**y-^£*£«*£trifcSUfifc: 30 
0 0 5 U U 7 bJU/fti: 1 0 0 S 'J U 7 \~)\r/ftv>m& 

&T-%tj.fr-oft. 3lffifl5*»{M&-rtt. «B&«lcttSff«R 

[0023] i8o«gi!i^, y^y-ju £*©#*&& 

S^iBffiT-SditCJcO. VcMkmiXtrntt— A*— £ 
igc Lfc*B*4»«J: 0 t>iS5^B8*»ig«T©S4ea<pIliglc 40 
&D. *Oli*. lttMfll*2J:Q i bX<r>tttiE-ttEEtt 

[0 0 2 4] HfigftJ3 
Sr. 0 2IC^-TJ;o»C. «»£*£«&UT#W&T#* 

ds) sffliigL. — -ftxz*?;— ^sxn, ffi^»c*£ so 



#M 2003-331880 
8 

Ant. *^/-;U£*©86Jt**TE©J:5«;:ft*. 
T#M&Lft7&*<&, 2 0mA©Sm«tttl^TT«flk-b;U© 

«aE£i&«e»Lfc. H£ts««Bi ncavr. b*© 
r. 

a ; y^y-;i/ : * (ttfltit) =30:70 (y^y- 

JUi®ffi7. 4Mi:S^) 

B ; y ? y — ;U : * (#«it) =0:100 

C ; y ^ y — )V : * (fflRJt) =2:98 

mm.o. 5Mict93) 

D ; y^y-JU : tK (#85Jt) =0. 5:99. 5 (y 
^y-JH8£0. 12MiCffi^) 

[Hffi©i»#a«w] 

[B 1 ) £JfiJ&&£3RfW®BT 

[B2] *«wo*8«-«»o-*«s»tBs^-rwffiiaT 

[13] *f6W©»4*?tfi©-IIJEB§iS:S-rWffiEl-C 

»fett«5*4£SU 
[B 4 ] *«WO«»«»©— HJB»«S^TWiffiHlf 

[B5] 2jc»WO«8^«»©— SSa6»ffi**-rWffiBlT 

[06] *«WO-*J6»»*^-rHT**. i@€i,te*& 

[17] B6 0-fe;i/0— »2 l**-rWfffiHT**. 
[B8] 2 £J£*B0fl2©«*-«JE«rte£iK 

TBT&-5. 

[B9] vexm i -r«i»fcfl!*©^-f by?y-;u 

[B10] ItKM 1 ©aSIWUHrA- (B9) Otttt-tt 
H«f14*^-rBTS.-5„ 

[Bin ^mm3(Dn.EE-mm^^m-tmx'$>^. 

1 . 13. 31 H#«a¥HJBS 

2 . 12. 32 

3 . 14. 33 ^Mffi 

4 H5ttfc*©i!£HE©{lttfc^& 

5 ^*4§i§ 

6.27 m&t*<Dm&m 

7 . 11. 3 4 ttttttftSMME 

8 iBIWaEIBih*^- 

9 ^l*«iSi&#IS: 
1 0 tK««&¥S 
l 5 



1 6 mi^iR^gP 

17.26 mm^m^m 

2 0.3 0 

2 1 *B»«»-t;KO— » 



( 6 ) 



23a mmm 

2 3b *iR«g& 
2 4 MM 
2 5 * 



2003-331880 



10 



[01] 



im2) 



[El 3] 





17- 



16 



00 

GO 
00 
00 



It 



GO 
CO 
GO 



1112 13 14 15 



60 
00 

w 



,20 



[04] 



17 



16 



4_J 



00 00 / 
00 00 / 
W//SS/7///SZ2T 



,20 ™ 
12 
11 
12 
13 



14 



14 



[0 5] 



,20 



17 



4 



z 



16 



TTiTT 



[0 7] 



34 

32 
31 
33 



[08] 



[0 6] 





50 100 150 
Current / m A 



200 



( 7 ) 



$$B8 2 003-331880 




[Ml 0] 




50 100 1 50 200 
Current / mA 



[0 11] 



0.8 

> 

^ 0.6 

& 

g 

i 0.4 



0.2 - 
0 



rBABABC B D B A 
uuu u u 

/i n 



U VJ 



ini 



5 10 
Time / mtrt. 



15 



